SEMICONDUCTOR DEVICE SUPPORT FOR BONDING Jonathan Byars and Theodore j. Copperthite
CROSS REFERENCE TO RELATED APPLICATIONS 5[0001] This application claims priority to U.S.
Provisional Pat. Appl. No. 61/114,285, filed November 13, 2008, which is incorporated by reference in
its entirety. BAGK @RARINE Field of the Invention 10[0002] The present inygitiptgpngLaly relates to
ultrasonic bonding and more particularly to a support structure used for securing a semiconductor
device during the bonding. Related Art 15[0003] As global markets demand smaller power
semiconductor devices for mobile application at lower costs, manufacturers seek to improve the
process and make it as efficient as possible. These cost reduction strategies involve using less raw
copper material. This forces thexreatan of fighly:populatecdgad Hirenmeswused;to transport the
semiconductor packages through thﬁnﬁ“ﬁ@fﬁ c;ll Ena%%f%%t&gli_gg P,rocglsd%mHighly populated 20
lead-frames contain many rows and'co umns ot semiconductor devices connected to a matrix by small
and thin tie bars. Because of the density of the devices on the lead-frame and their inherently small

sizes, properly canstraining-ting: packages:dunng thepiarge witrasonic wire or ribbon bonding process

becomes very diffj or clamping Jeads to an unreligble process and pgor lity parts. 25[0004]
o, 1 shows one AT ARG AL R AT 51 MR A1 Lt fngero 105

(only one shown)igdconutraivr 3pedific. pdivbsioncariaadefl meitodcdigitgenlisonic bonding.
Lead-frame 104 is constrained by the spring action of clamp fingers 102. Clamp fingers 102 are
%unt during the clamping operation to ensure even clamping force along

designed to flex ific
lead-frame 104 i% &Peg%rﬂe{é}e?r%e 300f tolerance stack up between components. Due to the flexibility of

the Clamp fingersﬁ*‘ia]d of the Invention
10 [0002)] The present invention generaily relates to ultrasonic bonding and more
parlicularly to a support structure used for securing a seneonductor device during the

bonding.

Related Art

15 [6003] As global markets demand smaller power semiconductor devices for mobile
application at lower costs, manulactarers seek to improve the process and make it as
efficient as possible. These cost reduction strategies involve using less raw copper
material. This forces the creation of highly populated lead-frames used to transpori the
semiconductor paékages through the front-end manufacturing process. Highly populated

200 lead-frames contain many rows and columns of semiconductor devices connected to a
matrix by small and thin tie bars. Because of the density of the devices on the lead-frame
and (heir inherently small sizes, properly constraining the packages during the large
ultrasonic wire or ribbon bonding process becomes very difficult. Poor clamping leads to

an unrcliable process and poor quality parts.

o]
Lh

[6004] IMig. 1 shows one type of conventional clamping that uses an array of thin flexible
clamp fingers 102 (only one shown) to constrain specific points on a lead-frame 104
during ultrasonic bonding. Lead-frame 104 is constrained by the spring action of clamp
fingers 102, Clamp fingers 102 are designed to flex a specific amount during the

cilamping operation (¢ ensure even clamping force along lead-frame 104 in the presence

[
o]

of tolerance stack up between components. Due to the flexibility of the clamp fingers, a
large amount of tip deflection occurs over the surface of lead-frame 104 (shown by the

portion between the two arrows). This movement combined with the high force applied
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large amount of tip deflection occurs over the surface of lead-frame 104 (shown by the portion
between the two arrows). This movement combined with the high force applied to the clamps can
damage the lead-frames by leaving visible marks on the frames. As a result, the placement of the
clamps are constrained to areas encapsulated in the final package or areas that are cut away and not
included in the final package (for cosmetic reasons). Clamp placement may also be constrained to
places on the lead-frame large enough to handle the deflection of the clamp fingers. Furthermore, the
use of small and light clamp fingers to secure specific points on the lead-frame can cause unwanted
resonance problems during bonding due to the many modes of the clamp fingers in the ‘frequency
spectrum close tQ.t onding frequency. This can cayse instability and inconsistency in the bonding
process as well gg ?é%n%%}lﬁ’gc alnﬂegrpéﬁ%atl'éﬁa?rr%8§e§%?e ) %Eﬁﬁéi“v{\)/il ﬁ11§ﬁ§?vﬂé’n8§e§ W¥ooling. [0005]
Thus, there is a rié&d-f6F aliwayae bohel JeamtramesWithsUtcthisdisadvanadésbf Sorventional
clamping discussegdiapoverUMMARY:[Q0Q6]Hecorsing40:0ne ashestpiihepresentinvention, there
is provided a devigg Jl%r) syglg,?rtip a §etrpnl£:pa g(ug:[o‘r d%\/ice(j gom§risinqé all)oras‘er, and a compliant layer
over the base, wherein'the comphant [ayer secures The Semiconductdt Geike 185 Wigtow clamp
during a bondingeproeksshangBoBaliT ke gevictfutthear ingtudesahprotective layef over die compliant
layer in one embggiment, Fagexanpie. thesemicanduciandavics.may be.a [8ad frame carrying
semiconductor dice, and the* com Iianté%ﬁ%r and the protective layer are separated into a plurality of

portions over the' basa i ditferahit SHBSAIHEAE GO0 RSN 10 8 BN FAEHEE BF the present
invention, there i§providetcauciamping systemdfos Seguning d semiconducienidbviaes comprising: a first

base; a first compliantlaver Avet thedirsthase; and-a window gl %W%ﬁﬂ@&ﬁ%%ﬁ $4hR pemiconductor
n

device to the firs com‘g_lia,nt_layewr duringi,a bonding process. [0007a] In one embodiment, a protective
layer is added ovEPIHE BSHBRARTISY P 008] According to another aspect of the present invention,
there is provided é@8vitesfoese pporting @ semicondudiorddevics, vaomprisingaamingdevsclamp; and a

compliant layer qugrdhe.yindaw.clamp, whefgin.the compliant layer secures the semiconductor device
to a support during a bonding process. 10008al A protective layer, such as metal, may be added over

the compliant layer. [0009] According to another aspect of the present invention, there is provided a
method for secufinigyiais@&miconductor device during a bonding process, comprising: moving a window
clamp to a semiganedyctecsievices naayiagasupetipgdavicedaithe srmiconduatar devics:ang.
compressing a compliant maleialan e, suePorling g, deyiee aoainst ine semigonductor device
10009a1 The method may further include pressing a protectivs 1a0e Ao TR Al JbSHInG dbic8&gainst

the lead frame. W61 ehibeammisnt, Rrsvittg ke insumicendimrocevis beforeindovingathe Supgorting
device and compsessing stgscompliant material. [0010] These and other features and advantages of
the present inve%ggayviglhkge_ Jnere r,ﬁgg?i%y apparent from the dletailed description of the embodiments

set forth below taken in conjunction with the accompanying drawings: BRIEFBRSERBFION Bt THE
FIGURES embodiment. For example, the semiconductor device may be a lead frame carrying
semiconductor dice, and the compliant layer and the protective layer are separated into 2 plurality
of portions over the base in different embodiments.
[6067] According to another aspect of the present invention, there is provided a clamping system
for securing a semiconductor device, comprising: a first base; a first compliant layer over the first
base; and a window clamp that secures the semiconductor device to the first compliant layer
during a bonding process.
[8007a] In one embodiment, a protective layer is added over the compliant Jayer.
[6008] According to another aspect of the present invention, there is provided a device for
supporting a semiconductor device, comprising: a window clamp; and a compliant layer over the.
window clamp, wherein the compliant layer secures the semiconductor device to a support during:
a bonding process.
[6008a] A protective layer, such as metal, may be added over the compliant layer,
[8009] According to another aspect of the present invention, there is provided a method for
securing a semiconducior device during a bonding process, comprising: moving a window clamp
to a semiconductor device; moving a supporting device to the semiconductor device: and

compressing a compliant material on the



[0011] Fig. | is a side view of a conventional process of clamping a lead frame with a clamp finger;
[0012] Fig. 2 is a general side view of a clamping system according to one embodiment; [0013] Fig. 3
is a general side view of a clamping system according to another embodiment; [0014] Fig. 4 is a
general side view of a clamping system according to a further embodiment; [0015] Figs. 5A-SD show
different views of a support according to one embodiment that can be used as the support in Figs. 2
and 4; [0016] Figs. 6A and 6B show one embodiment of a window clamp; [0017] Figs. 7, 8, and 9A-9B
show one embodiment of a damping operation using a window clamp secured to a bridge for clamping
a lead-frame against support; and [0018] Fig. 10 is a flow chart showing a process for clamping a

semiconductor deyliﬁ;,goﬁgggahgogm%gggtcﬁgge%gg{gm%t@eggg_ embodiment. [0019] Embodiments of
the present disclosure and their advantages are best understood by referring to the detailed

description that folfOWe 1t SASH BeMppFuGateaihdt RS HAsereReEHmaraI AT 88098 Tgedstifgdike
elements illustrategrdmune trdireoithedigubesinwhersinishowngsidhereinpaie for REfRASESQfthe.

illustrating embodm%;gr%fémcpaﬁé%gi@mg%g&9%% forAygposes of limiting the same.
DETAILED DESC %EPTION [0020] Fig. 2 is a general side view of a clamping system 200 according to

] : | 1pIng Syste ;
one embodiment. CYAMpING &R AT S0l HER FBS A0 2B h A S Sl g pET D4y e raororadis 7
clamp 202 and sugiperti2(dsebedstotaonstraitica sémicondudiendericl206:twingea bonding-psacess,

which can be any guitaRle-RERGEs3nSHLR RS Ultrasonic bonding of a large wire or a ribbon 208 on a die
212 to conductive a lead 214. In one embodiment, clamp 202 is a window clamp, where wire or ribbon

208 is ultrasonically bonded to 214 on a 5lead-frame (e.g., a lead-frame portion of semiconductor

device 206). SupprrE204 fasludas:a base Rl anempliant layer 218, and a protective layer 220 in
one embodimentyin pther embodiments, protective layer 220 may be omitied. Base 21.6 may be
made of a metal, such as aluminum, aithough other Aard BAsY amsia¢ ke H18es Bsuitable. [0021]
Compliant layer 28 Fid%e a compliant elastic polymer (elastomer) or polymer 10 composite material

with durometers panginggfrom 2000.10 J&D;en the Shoye Aytometer hardness scale. In one
embodiment, CO@Byinlg.la%%r §1.8 uses polyurethane materials with a hardness afﬁng in‘the A scale of
the Shore hardness Test: sUEH &8 16m 20X TS 5/CBPRGAT BtA & 70RIA 'Briedimbodiment. Such

m
materials providéadiamwsly even distribution of clamping force. Other materials may also be suitable,

dependent upon[egi4] Fig. 4 is a general side view of a clamping system according to a further
embodiment:;
[0015] Figs. SA-5D show different views of a support according to one embodiment that
can be used as the support in Figs, 2 and 4:
[6€16] Figs. 6A and 6B show one embodiment of a window clamp;
{0017] Figs. 7, §, and 9A-9B show one embodiment of a clamping operation using a
window clamp secured 1o a bridge for clamping a lead-frame against support; and
[6618] Fig. 10is a flow chart showing a process for clamping a semiconductor device for
a bonding process according to one embodiment.
[0019] Embodiments of the present disclosure and their advantages are best understood
by referring to the detailed description that follows. It should be appreciated that ke
reference numerals are used to identify like elements illustrated in one or more of the
figures, wherein showings therein are for purposes of illustrating embodiments of the

present disclosure and not for purposes of limiting the same,

DETAILED DESCRIPTION
[0020] Fig. 2 is 2 general side view of a clamping syslem 200 according Lo one

embodiment. Clamping system 200 includes a clamp 202 and a support 204, where

-
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15requirements for a specific application. For example, if an application requires extremely high
clamping force, a harder material that can withstand such forces without breaking down may be
required. [0022] Compliant layer 21.8 acts to evenly distribute clamping force around semiconductor
device 206 whem theomsitedal is loaded and compressed against the devicepGaneheppasing clamp
202 and/or suppoft204 as clamp 202 bends in response to the stress created by the compression of
compliant layer 218. Other compliant materials with similar hardness values can be used in other
embodiments. Many visco-elastic material such as elastomers may achieve the same or similar effect.
Examples of materials used in other embodiments include rubbers (latex, santoprene, butyl, silicone,
SBR, natural 25rubber?tieopreneanthypalen), dairichreinfoicediuubbessi{t@ increaseastiffness),
polymer composieg g Riake iningsl, aodpiasiies.(pRlvetiylans: Raliesieis,acnlic, Acetal

fluoropolymers, nylon, and)épo yimide), Polyurethane may be useful in one embodiment due to is
excellent reS|I|en2‘f§}1(3a‘15|ﬁt‘§}l ’Mﬁs‘fﬁﬁdht‘nahy‘?dé?a%‘%{hd eMloadding eycreeyoT N hickigss of
compliant layer 2@ depends.in:pars, @Vh&hematerﬂalbusedxand]&ha)ﬁﬁ@gpﬁ@ﬁuﬂno I oeeembodiment,

the minimum.thickn e imately 1 mm, and in anather e| me e minimum
KA 8?%1’%%5 PRI Ebsian S'r‘sum& 0N S 63&3 57 .

thickness range ma etween approxi y 1 mm an S5 mm. Protective layer
220, which is a thmlﬁi%%awlﬁessr%hﬁ |ﬁceﬁ’@?é&%wﬁﬁé%wr&bﬂﬁ%aﬁel@art@rﬁh@ @Wf%lb‘é)@ﬂ“é@mpliant layer

218to actas a m&&nm@amaﬁmﬁe%%&éayem@&@tmm@ BOGMgRI0 hepd witkgomphaniiayer 220 and

clamp 202, achlevn'l en.c a pgﬁﬁsur}gﬂq\y&rhta@&surfac of]§e1]m|cgng’ucto[dg vice 206 being
clamped. In one Bemboc ment “Series stamless steel shim Stock between ané 15 mils in

thickness can be[ﬁ@iﬁ%bﬂ%ﬂﬁmt&m@ faipey Do copotbath atapioradriver @yt 220 neeehmottbe of a
uniform thiclmes@@ﬁnjd)mamak@rf@cm[h@\aa)ﬂu@ir@mh&meImﬂss%@&dﬁi@@ﬁltﬂ@@aﬁﬁr&:@f}%port 204

depending on th?2 St H(?SE,UJS? Sem'ﬁ%chy&t&rt q%}{lch 8 é g asleadlframhl? requllrlng support. The
material and thicknesses o prol%ecf‘ ive layer may 86"be™ depe‘haeﬁ? UpEh e tedifet wear and
flexibility requ|reméhfghﬂ@c@g&ﬁiﬁp}gp@ge%apﬁig of th(, Shore hardness test, QUQh as from 20A o 95A

or from 50A to 70A in one embodiment. Such matenials provide a relatively even
distribution of clamping force. Other materials may also be suitable, dependent upon

15 requirements for a specific application, For example, if an application requires extremely
high clamping force, a harder material that can withstand such forces without breaking
down may he required,
100227 Compliant layer 218 acts to evenly distribute clamping force around
semiconductor device 206 when the material s loaded and compressed against the device

20 and opposing clamp 202 and/or support 204 as clamp 202 bends in response (o the stress
created by the compression of compliant layer 218, Other compliant materials with
simijar hardness values can be used in other embodiments. Many visco-elastic material
such as elastomers may achieve the same or similar effect. Examples of materials used in
other embodiments include rubbers (latex, santoprene, butyl, silicone, SBR, natural

25  rubber, neoprene and hypalon), fabric-reinforced rubbers (to increase stiffness), polymer
composttes (1.e. brake himngs), and plastics (polyethylene, polyesters, acrylic, acetal,
fluoropolymers, nylon, and polyimide), Polvurethane may be useful in one embodiment
due to is excellent resiliency (ability to withstand many loading-and-unloading cycles),
The thickness of compliant layer 218 depends in part on the material used and the

30 application. In one emboediment, the minimum thickness may be approximately 1 nmm,
and in another embodiment, the minimum thickness range may be between approximaltely

1 mm and 5 mm.
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protective layer may have excellent wear characteristics but may not provide the desired. flexibility and
may Yyield poor results. As clamp 202 bends under the static load caused by the compression of
compliant layer 218, a ceramic plate used for protective layer 220, being much stiffer than clamp 202
may not confordagdigistiawte pressure evenly across 1.5semiconductor devige;29abigever, such
protective layers could be coated to provide better wear characteristics while maintaining the same
flexibility of the base material. An example of a coating achieving such properties is diamond-like
carbon (DIX) and titanium nitride (TIN) coatings. [0024] Fig. 3 is a general side view of a clamping
system 300 according to another 20 embodiment. Clamping system 300 includes a clamp 302 and a
support 308, whereiekimp302-ang-suppenid0d seaura-aneonsiiainsemiconcusiorgevice 206 during
a bonding process,which can be any.suitable process, such as ultrasonic bonding of large wire or
Fnbon 205 o die FL e T T i,
although other hatdlbagderriaidis idy s erpw st 228 0025 Tlafip 8oLy ihickts a window
clamp in one emhogdifent-has figid-chhmpratbaser@adaeompliantdayen 30Anaad apsaiective layer
306 in one ergbodiment, alinyan protective layer, 300 may,be omitied 1o ether emhodiments,
Compliant layer 30 may"ﬁé\‘/e thé same or similar proper ies 0 comp iahinfefyiélr' 18 iffa 2.
Compliant layer 3841ih-heepbetirndnt /ity Rauifagresitveinyensiomatdeeuraeythan compliant
layer 30218 due tehthentemiiement 1. canfarmio veny.sheaifis areasofisemicandusiorndevice 206. To

obtain the higher |levels of dimensional accuracy in a manufacturing proce hgie cutting in one
embociment, the HHekhace BF SO AJ s Jom o SO, YD1 4015 GBI RS thinner the
compliant layer 304iigitheigpertertheadineasichakacetr aCyrdnconelsmibodimentethe minimum

thickness of gompligitadayeloa 4 may.Re-apRrMnAely o.M A00MR- anather embgegdiment, between
approximately 0.5 mm and Compliant layer 304 acts to evenly distribute clamping force around
5semiconductor dEVIEE YOBFHER (HEREIEITAI TS SAUA KRGUSO b PAYsRY RgAifetinddsice and
opposing clamp 302:bridyendupport!B88r Rrotectiveclayer2806¢mihighids thethinimetalficsiiim in one

embodiment, canbe.adhgred.dheshrfass af compliantlaver304.40:36t As@wgarsyace. Protective

layer 306 is thin enough to bend with comgliant’layer 304, achieving even clamping pressure over the
surface of semicdldEcTBFHEiEE %W%@a%%ﬁrﬁﬁéaf"lg’f‘&@c%@%ﬁfewgﬁérﬁfé@ e same or
similar propéftiessasiconductor device 206. However, such protective layers could be coated to provide
hetter wear characteristics while maintaining the same flexibility of the base material. An
example of 4 coating achieving such properties is dinmond-like carbon (DLC) and
Litaniunt nitride {TiN) coatings.
{6024] g, 3 is a general side view of a clamping system 300 according to another
20 embodiment. Clamping system 300 inciudes a clamp 302 and a support 308, where
clamp 302 and support 308 secure or constrain semiconductor device 206 during a
bonding process, which can be any suitable process, such as ultrasonic bonding of large
wire or ribbon 208 (o die 212 and/or lead 214, Suppeort 308 may be made of a metal, such
as aluminom, although other hard base materials may also be suitable,
25 [0025] Clamp 302, which is a window clamp in one embodiment, has rigid clamp or base
202, a compliant Jayer 304, and a protecti.ve?]ayer 306 in one embodiment, although
protective layer 306 may be omitted in other embodiments. Compliant layver 304 may
have the same or similar properties of compliant Jayer 218 in Fig, 2. Compliant layer
304, in one embodiment, may require greater dimensional accuracy than compliant layer
30 218 due to the requirement to conform to very specific areas of semiconductor device
206. To obtain the higher levels of dimensional accuracy in a manufacluring process {die

cutting in one embodiment), the thickness of compliant layer 304 is constrained.
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protective layer 220 in Fig. 2. [0026] Fig. 4 is a general side view of another embodiment of a clamping
system 400. Clamping system 400 includes support 204 of Fig. 2 and clamp 302 of Fig. 3 to secure or
constrain semiconductor device 206 during a bonding process. Thus, in clamping system S 400, both
clamp 302 andyggppant2@4shave a compliant layer and, in some embodimepis, gps@ieeiive layer.
[0027] The selectign, of material, composition and hardness, as well as the basic geometry (i.e.
thickness of the compliant portion) and configuration of the compliancy (top, bottom, or both) is highly
dependent on the application. For example, a more compliant material 20may require a greater
thickness. The thickness of the compliant layer will determine, at least in part, the stiffness of a
material at a giveGqergentage pheompressinn: Hlawrstifnessisweedadanddhe ataunt of
compression of a;gompliant Jayey is, desited tohelarge, a thicker laver,of material may be used, Low
stiffness may he necessary to more e\'/en'Iy distribute load wWhen 'thé aﬁgnm nt between clamp 202 and
the surface of 2588RfpliaNtdaye? P18 ! Hotutle & hednsmitditiedcparaliel toil Efainresaént. For
example, if a very thin. nuatesialvererused. the amouniefimisalighmeniia pagalielism may cause one
side of the clz%mpi‘rgéqn%xsée%;g%pot m@%(e contact. ﬁll. tp.e tres V\gll be apgjiFd ont _e‘%ige where
compliant layer 218 and clamp 202 are €i68er wogether” [[(536 Figs, BATSH SROW ditferent Views of a
support 500 accottiriyresore emibainelit3omat cah Beolmsdedsysupiforiionise Figs. 2 and 4. Figs.
6A and 6B show tap.andhattemnvigns.aespestyely.dtawindew.glam 80ghacaardingdoone
embodiment that can be used as clamp 202 !n Fig g Fig. SA is a perspective view of support 500
showing a base 70137 87502, "8 comphiant A 2ropk G BFBI8UE Yaer 86 “Nd8&en in Fig. 5A,
compliant layer 504 asvdliproectiveclayens 06 arsesegnientedaintof individull padsyifheg)pads can be
created by dig culing. melgingrRiany.9Wtabies methad. BecauseQfiie-waydhesmaterial forming
compliant layer 504 loads under. stress, the individual pads enable a more even 5loading for each
device in a lead-FEHE ARG AAMPIAG and bonding. As a result, each pad loads the same as the
adjacent. pad, supphfihgicohsistemtrpredsurerofeachaevivedi@me dargéapachcaytbe vded for all
devices but the deyices, al{je foR@ndiRuom Rfthe.Radimay. jaad differeni!y: than, thage i the middie

of the pad. This can Iéad’to inconsistencies in. the bonding process. However, in some applications, it
may be desirabl ec?gsttfa%sgmconducmr device 206 during a bonding process. Thus, in clamping system

15 400, both clamp 302 and suppert 204 have a compliant layer and, in some embodiments,
a protective layer,
[0627] The selection of material, composition and hardness, as well as the basic geomertry
(i.e. thickness of the compliant portion) and configuration of the compliancy (top, bottom,
or both) is highly dependent on the application. Tor example, a more compliant material

20 may require a greater thickness. The thickness of the compliant 1&yer will determine, at
least in part, the stiffness of a material at a given percentage of compression. If low
stiffness 1s needed and the amount of compression of a complhiant layer is desired o be
large, a thicker layer of material may be used. Low stiffness may be necessary 10 more

¢venly distribute load when the alignment between clamp 202 and the surface of

S8
U

compliant layer 218 is not able to be maintained parallel to a certain extent. For example,
if a very thin material were used, the amount of misalignment in parallelism may cause
one side of the clamping system to not make contact. All the stress will be applied on the
side where compliant fuyer 218 and clamp 202 are closer together.

[0028] Figs. SA-5D show different views of a support 500 according to one embodiment
30 that can be used as support 204 in Figs. 2 and 4. Tigs. 6A and 6B show top and botiom
views, respectively, of a window clamp 600 according to one embodiment that can be
used as clamp 202 in Fig. 2. Fig. 5A is a perspective view of support 300 showing a base

-6-



10continuous compliant layer, for example, when the semiconductor device is very small and die
cutting or molding individual pads becomes complicated. [0029] Each pad also includes a feature 508,
which may be a protrusion or other 3- dimensional geometry, on protective layer 506. Feature 508 may
be machined in@ es:0nspstective layer 506 to provide support for structureg@prtbagaspigenductor
device, such 15ag leads on a lead-frame. Features 508 may have different orientations, shapes, and
sizes, as desired or required by a particular application. For example, feature 508 may be a ridge
extending lengthwise along the segmented portions or pads, as opposed to widthwise as shown in the
figures. Depending upon the complexity of the geometry required, manufacturing of protective layer
506 and/or featurayp08 eanihe: aghievedaeither-iQmanyadyodyradiional CNC mashining techniques,
or for more complic gegmetries, by sinker or wire EDM. Depending upon the materjal used,
feature 508 maypfaa S%I%% Flrll}gl ):385 ¢ iF"éct (,%@nl% %?S%gltﬁf\l}e(' 5;;3?.mP%gteué%ig%%%yglr@@%S r?%yfjbe attached to
compliant layer 56445 BYcljarpeey e Hgheisive r ehle eptssdifrsaes xdiesion theoagesd2 may also
achieved by cyaneaghdateaaltholgh sthes.adhesives:cambeusesaGampliant layesd 5,504 may be
molded directly onto base 502 in one embodiment. [0030] Fig. 5B shows an,end view of support 500
it base 503, cAA T ISa B dr s o H B AR o MR e Soiis o entarged
view of the area desigrktdd ByeireldSHRAFigIEBPIRIG SEs desldectew ofstphort&00nshowing
base 502, compligatlaxer804 . Leatectivadayer tRGe.andfeature 598304203 H rig$.6A.and 6B show

one embodiment,of widow clamp, 600, Manufagturing of yindow clamp 600 may be achieved by CNC

and/or wire EDM, ‘élep nding’on the comp‘ exi Iy(/to?f e 'Sémiconduétor tevites anémllﬁiéjsrglquirement for

clearance of the Beridnd04 35 Fstodpaaringbondinpyllr ore embodierentaernddavelamp 600 is made

from stainless steghhacaysenghils: migh medulusiyield streneth. adweasshatactsristigs, although
other materials may also be suitable. Window clamp 600 can alsg be coated to improve its wear

characteristics, stEh SCWHRCOTE S AN EBYHHY PRIGECTRRETH eibsEifents where 5the window clamp
has a compliant [§a?] Sachias idiggu@and:dptheldeseription of thecompliantdayer and the
protective layer f@[n‘i@x?si%HBp&féEﬁl%@/,bﬁ %@&%@J%&eﬁé\@”@QXM}FJ%EQE]L%%%JEI%@@% &ﬂ)‘}l 9A-9B show

one embodiment of a clamping operation using window clamp 600 secured to a bridge 702 for
clamping a Iead-ﬁ’é’ﬁ%‘é“?‘bl&yéf@% P SUPPGTEHBBAI ARG RedBeH e Td% R friskett thder window
clamp 600 didd predisélyn a lead-frame. Featares 508 may have different orientations, shapes, and sizes,
as desired or required by a particular application. For example, featore 508 may be a
ridge extending lengthwise along the segmented portions or pads, as opposed to width-
wise as shown in the figures, Dépendmg upon the complexity of the geometry required,
manufacturing of protective layer 506 and/or feature 508 can be achieved either
20 manually, by traditional CNC machining techniques, or for more complicated geometries,
by sinker or wire EDM. Depending upon the material used, feature 508 may also be
molded directly onto protective layer, Protective layer 506 may be attached to compliant
layer 504 by a cyanoacrylate adhesive in one embodiment. Adhesion to base 502 may
also achieved by cyanoacrylate, although other adhesives can be used. Compliant layer
25 304 may be molded directly onto base 502 in one embodiment.
[0038] I'ig. 5B shows an end view of support 500 with base 502, compliant layer 304,
protective layer 506, and feature 508. Fig. 5C shows an enlarged view of the area
designated by circle 510 in T'ig. 5B, Fig. 5D is a side view of support 500, showing base
502, compliant layer 504, protective layer 506, and feature 508,
© 30 [0831] I'gs. 6A and 6B show one embodiment of window clamp 600. Manufacturing of
window clamp 660 may be achieved by CNC and/or wire EDM, depending on the

complexity of the semiconductor devices and the requirement for clearance of the bond
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positioned using a material transport system of a bonding machine, such as an ultrasonic wire or
ribbon bonder. Bridge 702 or other supporting device holds window clamp 600, such as with screws
706. Window clamp 600 has openings or windows that allow access to semiconductor devices 708,
such as chips @rgdieandead-frame 704. The assembly 15 comprising windew;glaigp:&Q@:and bridge
702 is attached tg,a,cam system that lowers the assembly until window clamp 600 reaches the surface
of lead-frame 704, As seen from the enlarged portion in Fig. 7, semiconductor device 708 is visible
and accessible through a window on window clamp 600. [0033] Next, as shown in Fig. 8, support 204
comprising base 216, compliant layer 218, 20and protective layer 220 is moved (indicated by arrow
802) to a lower swiaceraf leadiftamerOdiyaneamvaystentonth@dkensimifanic@newsedito move the
window clamp asgembly io fhe, P@%&%’é!f‘%‘%ﬁ Qllcad-frame, 194, Lressute i hen applied on
lead-frame 704 by further travel o suppo?t 04, resulting in the compression of comp’llant layer 218
and protective lay#t2 o a4ains? Readiftbihe " To4cardeWinddl s E1atrh e ORI ESERME 18 P5maintained
while the ultrasoniehenrding resessis.paifpmed-befare thgclamping: prosessireversesand
lead-frame 704 is indexed tg the next position. The pressure.applied to lead-frame 704 is set by the
amount base 210 ek B0 At S B O St Bl e Pl TR g preesure is
increased until a Stapleprosessisizohidoaty(éaeT Bioln3sNPa s tntctampiedetermining the
exact amount of 3Qpressure required to clamp a given device is usually determined by experience, or
by trial and error, ] g%e v pplicgtion. ,70137.57 [0 34{'15Fi s..9A and 913 show a clamping
operation before [é}% %’%?S'Sgrr%pdr%gs%s?bgﬂo?hé@rﬁ)ﬂhéﬁE ég%“r £ ,dé%:dé]clf?ﬁfh(ép%a%(ﬁneué%odiment. As seen
from Fig. 913, basai@16deaveld@readditiondr distdneéo{ compressioaldistande) Aoansgingeompliant layer
218 to compyesspmhighrproyides improxed cantact with: elameants.an rad:fiame £84. 5[0035] Fig. 10

is a flow chart showing a process for clamping a semiconductor device according to one embodiment.
At step 1002, a |68 73S CBntAIRIRG S BRTESHANST det ROBE 1E HAekSa 8 hbsH SHEY URder a window
clamp. Note that ether patkagesiandiorpolersetniconductor devicdslimayrelse daguitible. Properly
positioned, the indjyidual;semicensictaridexicas.aremlignedwitbs windows indhe wirdawsclamp. Once
positioned, 10the vv‘l‘nd‘ow clamp, |s,rr19ved toyva}rd\thej Ie_a,d: rame, at ste%) 1004, until the clamp reaches
the surface of th&IEHBFPAMNEIRERTCH P O35 o LUPpoRt i‘rﬁ@iﬁ@“ﬁ’t Sastbedsiphitint layer (and in
some em botﬁmecﬁs;;naiepn@wmm ldyer) @wmwetﬂdgmﬂaidsthx@dﬁamﬁramm slmii;ﬁﬁﬂmaloMser&de with the
iead-frame. The sURRRIY GANKDHASQ My Euch ek inG FRTRIRN RYRL 1o COMRIEFIR Letween the

lead-frame and the base of the support at step . o
the enlarged portion in Fig. 7, semiconductor device 708 is visible and accessible through

a window on window clamp 600,
[6033] Next, as shown in Tig. 8, support 204 comprising base 216, compliant layer 218,

20 and protective layer 220 is moved (indicated by arrow 802) to a lower surface of lead-
frame 704 by a cam system or the like similar to one used to move the window clamp
assembly to the upper surface of lead-frame 704, Pressurc is then applied on lead-frame
704 by further travel of support 204, resulting in the compression of compliant layer 218
and protective layer 220 against lead-frame 704 and window clamp 600. Pressure is

25  maintained while the ultrasonic bonding process is performed before the clamping
proéess reverses and lead-frame 704 is indexed to the next position. The pressure applied
to lead-frame 704 is set by the amount base 216 travels past the point of initial contact
with lead-frame 704. The clamping pressure is increased until a stable process is
achieved {e.g., around 3.5MPa in one example}. Deterniining the exact amount of

30 pressure required to clamp a given device is usually determined by experience, or by trial

and error, it the given application.



151008. [0036] A determination is then made, at step 1010, whether there is sufficient. compression to
secure the semiconductor device during the upcoming bonding process. As discussed above, this
determination may initially be made by trial and error and then set for a specific application and
material (e.g., thiskneasarg characteristics of the 20compliant layer and/or gretectivedayen). If the
desired compressjon has not been reached, the support is further moved to compress to compliant
layer. For example, if a stable process is not achieved when 30% compression is reached and
polyurethane is the material used, a stiffer polyurethane may be used. In this example, exceeding 30%
compression in practice may lead to premature failure of polyurethane materials when 25many loading
and unloading cyplesdareachiemeid:FOR6e ﬁhﬁad@sim@@zmpnmswmi@mta:impt@mvment of the

suppor s stoppe e he,pesiion.of s supnen ismalnianed absien 1912uhle ajgo maintaining

the position of the wihdow clam] Af this point, the semiconductor device is-secured for a bonding

process to be perférfed! lierras ﬂl‘l‘t%@ﬁ?@%@”ﬁ@ﬁ@ Jetestes 1oTUeNpie Bt gy De desirable with
certain 30 equiprenbaRd/ORpEgEessas ipmevethadeathitamenreativedodhe window clamp and/or

the support, F““ﬁ'ﬁ&é‘%"? MG hs%’H?&‘E'hm?%{f?névé‘gﬁh&@?im@ﬁ%ﬁ A 'Q%l%’fma L3757
compliant layer, t wcam may be mov er the su plo fas'been rou ht'fifito contact with

the semicond uct@ﬁ‘d@%%ﬁ@%@&lﬂfﬁél%e of ﬁ%dﬁﬂ@lﬂ&ﬁﬂ’%&@ﬂ%@ﬂﬂ%@mmm@d%@ clamp, or both)

to distribute evendaading guerthe: suifiace ohihe semicandustor g@[\éiq%a,bﬁiﬁglﬁtwe%m&vides

5numerous benefits. Without the use of this maIter ial to qllstrlpute Iloadlng usin
power semiconductor devices may also we suiiab roperly positioned, (e m wi(ua}

semiconductor devices are aligned with windows in the window clamp. Once positioned,

10 the window clamp is moved toward the lead-frame, at step 1004, until the clamp reaches
the surface of the lead-frame. Next, at step 1606, the support having at least a compliant
Javer (and in some embodiments, a protective layer) is moved toward the lead-frame antil
contact is made with the lead-frame. The support continues to move such that the
compliant layer is compressed between the lead-frame and the base of the support at step

15 1008,
[6036] A determination is then made, at step 1010, whether there is sufficient
conipression to secure the semiconductor device during the upcoming bonding process,
As discussed above, this determination may initially be made by trial and error and then
set for a specific application and material {e.g., thickness and characteristics of the

20 compliant layer and/or protective layer). If the desired compression has not been reached,
the suppori is further moved to conmpress to compliant layer. For example, if a stable
process is not achieved when 30% compressicn is reached and polyurethane is the
material used, a stiffer polyurethane may be used. In this example, exceeding 30%
COMpPresston in practice may lead to premature failure of polyurethane materials when

25  many loading and unloading cycles are achieved. Once the desired compression is
obtained, movement ol the suppoert is stopped and the position of the suppbrt 18
maintained at step 1012, while also maintaining the position of the window clamp. At
this point, the semiconductor device is secured for a bonding process to be performed,

such as ultrasonic bonding, at step 1014, Note that it may be desirable with certain

L2
[

equipment and/or processes to move the lead-frame relative to the window clamp and/or

the support. Farthermore, with embodiments in which the window clamp includes a

9.



upper window clamp results in random points of contact between both the clamp and semiconductor
device and the support and semiconductor device, assuming parallel alignment between clamp and
support is nearly perfect. With misalignment in parallelism, which can be expected in most situations,
one area of thexgyppeidaiilkcontact 10the clamp first and stress tends to begangenisated:in that area.
‘This may affect the. system response when loaded by ultrasonic energy, causing a poor and
unrepeatable wire bonding process. Using the compliant layer circumvents the need for flexible clamp
fingers by using a compliant material to achieve even clamp force in the presence of tolerance stack
up between components and misalignment of the system. This may affect the system response when
loaded by ultrasonienengyycausing@peangnedunepeaiabie wikhooding processghising the
compliant layer C|Cr(():n myer sﬂtlhgegg(%ql Qgiglre(%able clamp fingers by using a compliant material to
achieve even clamp force in the presence o olerance stack up between components. This
reduces/eliminatd8%56th" Hﬁb‘r‘é@-‘le‘t&ﬁ}éﬁf*é@éﬁ%é@l%@&é@&ﬁd’élﬁ%ﬁ%’@b@ﬂ HbWirgstePittore of the
lead-frame to be @L@mu@@mnlm&hﬁwﬁmaéu)pﬁmmag&mﬂ@sam@B@ﬁ&g@hﬁh@l&ﬁiﬁ@vﬁﬁhe clamps is also
simplified gre tIy, re uirin P{ |ecg w Qidov}lﬁ lamp; 0593%11-{]” berleflts of }Jsmg the clamp
as described heréin Inciui e'ﬁ E‘flﬁjsté win 6\]N‘(:am SW 3?em Sierté de5|gn and
manufacture thanlnﬁgewmlamp@;@)}r@dt}am@v@hmn@zﬂhg@amtﬂwg\ewé%th@s@eé, 3) a greater
area of the lead- f[@ﬁﬂ@(ﬁf@ﬂoﬁﬂ%@ﬁmﬁ@%&%@{%&/ﬂ'Qh@%ﬁ%@%&l@ﬂk@xﬁ@%&%ﬂ@@ﬂaﬂ@ clamped, 5)

simplified tooling sietu for the customer d62 more. cons; stent clawgl.)hngjl rp devices due to less
nt 10111 ht,iwu,zl any u OI‘i g n I‘ el Misaligmment 13t
opportunities for &rrorstin setup, 7)r ucm fiminat nd@ amp flnger §eoot ing'issues, 8) the ability to

simultaneously claarpainmiti m&I@UI@uniﬁ&md@vlces;)s)sm@tiamlltynct@lpar@ri)@m«smbamtphgléomamcalIy

complicated;packages (& dr: SRMe-PAckAGES @ ehard iadit clamp30fingers ingll.the. ngeagsary
locations), and 9) efficiently and reliably bonding large wire or ribbon to very densely populated

lead-frames cont&iTiRG VRS MAIPHBWEF LS icORERICE W ICRET FH 13787 i6381h addition to the
advantages of usmgdang@mphanﬂaygrlwthWWmdwdmpvfﬂ:tmmdm@1@szrhmeﬁmmave shown that

a bonding procesg,\ysing,dig,¢lamping.as AacHs e herein selds sesklisHat g csistent with

conventional finger clamplngé thus showing the feasibility of using a compliant support with a window
clamp. The three'fE4&Srib é‘%ﬁﬁ%‘éﬁ‘g@f@&o\ﬂié‘féai%‘{)‘ﬁlﬁéﬁ@ﬂ?%eﬁ)%é¥ﬁ5ﬂnaﬁ8‘%ﬁléér‘g‘tféngth Loop

height is defified @s system response when leaded by ultrasenic energy, causing a poor and unrepeatable
wire bonding process. Using the compliant layer circumvents the need for tlexible clamp
fingers by using a compliant material to achieve even clamp force in the presence of
tolerance stack up between components, This reduces/eliminates both unpredictable
resonance issues and clamp scoot, allowing for more of the lead-frame to be clamped

20 without worry of damage or resonances, The design of the clamps is also simplified

greatly, requiring only a single piece window clamp.
[0G38] Thus, benefits of using the clamp as described herein include 1) the ability to use
window clamps, which are easier to design and manufacture than finger clamps, 2)

reducing/eliminating clamp finger resonance issues, 3) a greater area of the lead-frame to

[
h

be clamped, 4} previously untouchable areas can now be clamped, 3) simaplified tooling
setup for the customer, 6) more consistent clamping among devices due to less
opportunities for errors in setup, 7) reducing/eliminating clamp finger scooting issues, §)
the ability to simultaneously clamp multiple columns of devices, 8) the ability to properly
clamp geometrically complicated packages {e.g., some packages are hard to fit clamp

30 fingers in all the necessary locations), and 9) efficiently and reliably bonding large wire
or ribbon to very densely populated lead-frames containing very small power
semiconductor devices,
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the height of the ribbon loop between adjacent bonds as measured from the surface of the substrate
containing the bonds. It is important from a process perspective to achieve consistent loop heights for
both electrical properties and packaging reasons. If a loop is too high it may not be within the final

epoxy encapsujatien@bihgdgevice. If a loop is too 10low it may cause undesifabie gleaikical effects in
the semiconductoy, package. The results of the tests showed that each of the loop-heights measured

for the compliant clamping assembly are Comparable to that achieved by the standard tooling. [0040]
Deformation for ribbon bonding is defined as the distance into the aluminum material the tool traverses
during the formation of the bond. Consistency in deformation 15reflects on a consistent and ‘
well-controlled proEess [Caripasisonofrestulisshetwegn ehamping systems shewed:thap heth die mean
and standard devjation of deformation achieved with the compliant.cl ing assembly are comparable
o that achieved sl I e B B R et
force measured WhifdnsheldtirgifrBubt ke AbEoRBorar R sear testmiaehine dragdestear tool
through 30the bond istgFaceovhilesmeaspring e sesuliantiance craatinga map gifaresiand

displacement; The machine determines whep the bondhas falled and records the fojee gt failure. For
each of the bonds, bo tﬁe mean @a]ué and standard deviations are comparable 1o the well-behaved

standard clampingj&ieaiiyeentbTusopased onibtprheighs, «deformeatidreradd shéar stréngth, reliable

and consistent baggling. ascampaied.3aWith copventianaifingerclampipgyimay heachieved utilizing
the embodiments describ?ggq%reigl.s[‘OO4ll The for oin%.discIRSur IS not intended to limit the present

disclosure to the Preciea forths BF Particuiar Heids D (&S ol el AL SUER s Eont8hplated that
various alternate lembgllimentsad/ertmotifications:toctveppragenvtiscldsure, Whathers3@explicitly

described onimpligd harsin.are.passibtie inlightofibe disglosure Hrvingilus.desaibadigmbodiments
of the present disclosure, persons.of ordinary skill in the art will 70137.57 recognize that changes may
be made in form Snd H&EiFWRHG (PH EB A h GO T RE R O & prsiiiad sk g hus, the
present disclosuresssnlithited omiydmybthe chaimdieved by the standard tooling.
[0048] Deformation for Aibbon bonding is defined as the distance into the aluminun
material the tool traverses during the formation of the bond. Consistency in deformation
15 refiects on a consistent and well-controlled process. Comparison of results between
clanmping systems showed that both the mean and standard deviation of deformation
achieved with the compliant clamping assembly are comparable to that achieved with the
well behaved standard clamping. Shear strength is defined as the ultimate force measured
while shearing through the ribbon bond. A shear test machine drags a shear tool through
20 the bond interface while measuring the resultant force creating a map of force and
displacement. The machine determines when the bond has failed and records the force at
failure. For each of the bonds, both the mean value and standard deviations are
comparable to the well-behaved standard clamping arrangement. Thus, based on loop

height, deformation, and shear strength, reliable and consistent bonding, as compared

2
L

with conventional finger clamping, may be achieved utilizing the embodiments described
herein,

{00417 The foregoing disclosure is not intended to limit the present disclosure to the
precise forms or particular fields of use disclosed. As such, it is contemplated that
various alternate embodiments and/or meditications to the present disclosure, whether

30 explicitly described or implied herein, are possible in light of the disclosure, Having thus

described embodiments of the present disclosure, persons of ordinary skill in the art wiil
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70137.57 WHAT IS CLAIMED IS: 1. A device for supporting a semiconductor device, comprising: a
base; and 5a compliant layer over the base, wherein the compliant layer secures the semiconductor
device to a window clamp during a bonding process. 2. The device of claim 1, further comprising a
protective layewoveanshecgmpliant layer. 10 3. The device of claim 2, fegtharoompeising a feature
on the protective Jgyer to support an element of the semiconductor device. 4. The device of claim 2,
wherein the compliant layer and the protective layer 15are separated into a plurality of portions over
the base. 5. The device of claim 4, further comprising a feature on the portions of the protective
layer to support elements of the semiconductor device. 706.The device of claim I, wherein the bonding
process comprisescagn wnasmlim@@ndilygam&ﬂess form and .JEthea ﬁiew&mecrafmhaigﬁ'idﬂheéehmtbe
semiconductor deyige GOMATIReS AIAHIIAME prescn isfo 8, RVIER BLL/AIML ifgrein the
compdiant layer comp ises an elastic po ymer & device 0 im 5 wherein the protective
layer comprises a metal,



10. The device of claim L wherein the compliant layer has a n mmum thickness of approximately 1
mm. 11. A clamping system for securing a semiconductor device, comprising: 70137.57 a first
base; a first compliant layer over the first base; and a window clamp that secures the
semiconductor ggviga i #hg first compliant layer during a bonding process.gp1/s2hds/dd1g:8ystem of

claim 11, further comprising a first protective layer over the first compliant layer. 13. The system of
claim 11, wherein the first compliant layer has a minimum 10thickness of approximately 1 mm. 14.

The system of claim 13, further comprising a feature on the first protective layer to support an element
of the semiconductor device. 1515.The system of claim 12, wherein the first compliant layer and the

first protective laygf,pte separatad int a plurality of portions over the first base. 16.The system of

claim 15, further comprising a feature on the portions of the first protective layer to support elements of
the semiconductor devide. 20/ device for supporting a semiconductor device, comprising:

a base; and
3 a compliant layer over the base, wherein the compliant layer secures the
semiconductor device to a window clamp during a bonding process.

2 The device of claim 1, [urther comprising a protective layer over the

compiiant layer.

10
3. The device of claim 2, further comprising a feature on the protective layer

to support an element of the semiconductor device.

4. The device of claim 2, wherein the compliant layer and the protective layer

15 are separated into a plurality of portions over the base,

3. The device of claim 4, further comprising a feature on the portions of the

protective layer to support elements of the semiconduactor device.,

20 6. The device of claim 1, wherein the bonding process coniprises an

ultrasonic bonding process,

7. The device of claim 1, wherein the semiconductor device comprises a lead
frame.
25
8. The device of claim 1, wherein the compliant layer comprises an elastic
polymer,
g, The device of claim 2, wherein the protective fayer comprises a metal,
30
143 The device of claim 1, wherein the compliant layer has a minimum

thickness of approximately 1 mm.

il. A clamping systemt for securing a semiconductor device, comprising:
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17. The system of claim 11, wherein the semiconductor device comprises a lead frame. 18. The
system of claim 11, wherein the first compliant layer comprises' an 25elastic polymer. 19,The system
of claim II, wherein the window clamp comprises: a second base; and a second compliant layer over

the second basg304QsFhg system of claim 19, wherein the window clampgdufihes,gonpiises a
second protective_f_{l)a?\{%r over the second compliant layer. 70137.57 21. The system of claim 20,
wherein the second'c‘ompliant layer and the second protective layer are separated into a plurality of
portions. 22. The system of claim 1.9, wherein the second compliant layer has a 5 minimum
thickness of approximately 0.% menb3:A device for supporting a semiconductor device, comprising: a

window clamp; and  aycompliant laver. secuied:Iq he.window clamp, wherein the compliant
10layer secures the semiconductor device toa support during a bonding process. 24.The device of

claim 23, further comprising afgpFétdetivéraygrbyerehe semiconductor device to the first

compliant layer during a bonding process.

12,

The system of elaimt 11, further comprising a first protective layer over the

first compliant layer.

13 The system of claim 11, wherein the first compliant layer has a minimum

10 thickness of approximately 1 num,

14, The system of claim 13, further comprising a feature on the first protective

layer to support an element of the semiconductor device,

15 15.  The system of claim 12, wherein the first compliant layer and the {irst

protective layer are separated into a plurality of portions over the first base.

16.  The system of claim 15, further comprising a feature on the portions of the

first protective layer to support elements of the semiconductor device,

17. The system of claim 11, wherein the semiconductor device comprises a

lead frame.

18.  The system of claim 11, wherein the [irst compliant layer comprises an

25  elastic polymer.

19, The system of claim 11, wherein the window clamp comprises:
a second base; and

a second complhant layer over the second base,

30

20. The system of claim 19, wherein the window clamp further comprises a

second protective layer over the second compliant layer.

-14-



compliant layer. 1525.The device of claim 24, wherein the compliant layer and the protective layer are
separated into a plurality of portions. 96.The device of claim 23, wherein the semiconductor device
comprises a lead frame. 27. The device of claim 23, wherein the compliant layer comprises an
elastic polymeryg 7910/02814 e device of claim 24, wherein the protective laygficompricas,a metal.

29. The device of %Il%irin 23, wherein the compliant layer as a minimum thickness of approximately 0.5
mm. 30. A'method for securing a semiconductor device during a bonding process,
30comprising: moving a window clamp to a semiconductor device; moving a supporting device to the
semiconductor device; aid coiipressingiaieomipliamematbrat@ndhesupporiagdélice against the

semiconductor deyicg,; 101342 ;31106 Methedef Saim;d0. fHrtss,comprising pressing a protective

layer on

22, The sysiem of claim 19, wherein the second compliant layer has a

5 minimum thickness of approximately 0.5 mm.

23. A device for supporting a semiconductor device, comprising:
a window clamp; and
- a compliant layer secured to the window clamp, wherein the compliant

10 : layer secures the semiconductor device to a support during a bonding process.

24, The device of claim 23, further comprising a protective layer over the

compliant layer,

15 25, The device of claim 24, wherein the coinpiiant layer and the protective

laver are separated into a plurality of portions.

26. The device of claim 23, wherein the semiconductor device comprises a

lead frame.

20
27. - The device of claim 23, wherein the compliant layer comprises an elastic
polymer.
28, The device of claim 24, wherein the protective layer comprises a metal.
25
29.  The device of claim 23, wherein the compliant layer has a minimum

thickness of approximately 0.5 mm.

30, A method for securing a seniconductor device daring a bonding process,
30 comprising:
moving a window clamp to a semiconductor device;
moving a supporting device to the semiconductor device; and
compressing a compliant material on the supporting device against the

semiconducter device.
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the supporting device against the semiconductor device. 532.The method of claim 30, wherein moving
the window clamp is performed before moving the supporting device and compressing the compliant
layer. 33. The method of claim 30, wherein the semiconductor device comprises a lead-frame. 10
34. The method,0f glaim30, wherein the compressing comprises compressjiginghyigligl portions of
the compliant material correspondlng with individual windows in the window clamp against the
semiconductor deVid&. 1535.The method of claim 31, further comprising supporting a structure on the
semiconductor device with a feature on the protective layer. 36. The method of claim 30, wherein

the semiconductor device comprises a lead-frame. 20 37. The method of claim 30, wherein the
compliant material has a% {mn”ﬂye et 5%?%&119{ ’%’d??&ﬁ%‘é%‘ﬁ?%%% Ir)‘rllg&'ing a protective layer on

the supporting device against the semiconductor device.

5 32 The method of claim 30, wherein moving the window clamp is performed

before moving the supporting device and compressing the compliant layer.

33.  The method of claim 30, wherein the semiconductor device compiises a

lead-frame.

10
34, The method of claim 30, wherein the compressing comprises CoOmpressing
individual portions of the compliant material corresponding with individual windows in
the window clamp against the semiconductor device.
15 35, The method of claim 31, further comprising supporling a structure on the
semiconductor device with a feature on the protective layer.
36.  The method of claim 30, wherein the semiconductor device comprises a
lead-frame,
20

37. The method of claim 30, wherein the compliant material has a minimum

thickness of approximatély 1.0 mm.
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